Until recently gastric cancer was the most frequent cause of death as a result of a malignant neoplasm in Japan. However, the incidence of death as a result of gastric cancer has recently decreased. This decrease has been attributed to advances in diagnostic and therapeutic modalities for gastric cancer, and to the declining incidence of the disease. The latter trend is in contrast to the fact that other malignancies, such as lung, breast and colorectal cancers, have increased steadily (Ministry of Health and Welfare, 1992) . Despite this trend in the incidence of gastric cancer, the incidence of gastric cancer in the elderly has actually increased (Hanai et al., 1994) . This geriatric age distribution for gastric cancer is a result of the fact that Japanese people have an 80 year life expectancy, which is the world's longest (Health and Welfare Statistics Association, 1994) . Therefore, our most recent interest in gastric cancer has been the treatment of the elderly patient. Whether the manifestation of gastric cancer in the elderly patient differs in any way from that seen in younger patients is a controversial issue. This study was designed to determine the clinicopathological features of gastric cancer in the elderly.
Patients and methods Patients
From 1969 to 1993 a total of 1600 patients with gastric cancer were admitted to the First Department of Surgery, Kyoto Prefectural University of Medicine and were enrolled in this study. Their clinicopathological characteristics were then reviewed retrospectively from their hospital records.
Methods
The age and gender distributions of these patients were tabulated. The macroscopic classification of the gastric cancers was based on the general rules for Gastric Cancer Study in Japan (Japanese Research Society for Gastric Cancer, 1981a) . Histopathological examinations were performed on the primary lesions with step sections to determine the depth of cancer invasion, and on the resected lymph nodes by using three central sections to (Gehan, 1965) . Other statistical analyses were performed by the chi-square test.
Results
Patients 39 years of age or younger, those between 40 and 69 years old and those 70 years old and over were defined as the young, middle-aged and elderly groups respectively. As young patients are known to possess some unique characteristics with respect to cancer that are different from the other age groups (Matsusaka et al., 1976; Bloss et al., 1980; Grabiec and Owen, 1985; Tso et al., 1987) , the middle-aged group was selected as the control to compare with the elderly group in this study.
Age and gender distribution (Table Ia) The age distribution of all patients with gastric cancer is shown in Figure 1 . Gastric cancer was noted in a wide range of patients, varying from 17 to 90 years old. The peak incidence was in patients 60-69 years of age and accounted for 31.1% of all patients. Eighty-six patients were in the young group and accounted for 5.37% of all patients. A total of 380 patients were in the elderly group and accounted for 23.7% of all patients. There were 1134 patients in the middleaged group, and they accounted for 70.8% of all patients. The gender ratios for male to female were 1.10, 2.12 and 1.77 for the young, middle-aged and elderly groups respectively. The incidence of gastric cancer in elderly patients from the decade 20 years ago to the most recent decade had increased from 18.4% to 24.4% of the total number of patients. In contrast, the incidence in the middleaged group declined from 75.2% to 71.1% over the same time period.
Symptom manifestation
The proportion of symptomatic patients was 163/231 (70.6%) and 471/676 (69.7%) for the elderly and middle-aged groups respectively. There was no statistical difference in the incidence of symptomatic manifestations between the two groups. (Table Ia) .
Number of lesions Synchronous multiple cancers were found in 28/364 (7.69%) of the elderly and 50/1106 (4.53%) of the middle-aged. The incidence of multiplicity was significantly higher in the elderly than the middle-aged (P<0.025) ( Table Ia) .
Liver and peritoneal metastases There was no statistical differences in liver and peritoneal metastases between the two groups.
mediate and medullary types. In Japan gastric cancer was the most frequent cause of death as a result of a malignant neoplasm for a long time. However, the incidence of death due to gastric cancer has decreased recently, whereas death due to lung and colorectal cancers has increased markedly (Health and Welfare Statistics Association, 1994) . Another distinct feature of gastric cancer in Japanese patients is the recently increased incidence in the elderly. In our department, the incidence of gastric cancer in the elderly increased from 18.4% in the institution of a nationwide mass screening for gastric cancer in the elderly. These factors have prompted us to explore the clinicopathological characteristics of gastric cancer in the elderly.
We found three distinct histopathological features in the elderly that were different from the middle-aged patients. These features were: (1) an intestinal type of cancer, (2) a localised growth pattern of the tumour and (3) positive vascular and lymphatic involvement. The first distinct feature was the high proportion of the intestinal type. Several reports have demonstrated that the diffuse type was predominant in gastric cancer of young patients, whereas the intestinal type was predominant in the elderly (Lauren, 1965) . It has been shown that the intestinal type of gastric carcinoma arises in areas of the stomach suffering from intestinal metaplasia of the lining mucosa (Morson, 1955) . This change from a normal gastric mucosa to a mucosa having features of intestinalisation is the result of chronic atrophic gastritis, and usually takes many years to develop with a peak incidence in the elderly (Ihamaki et al., 1978) .
The second histopathological feature in the elderly was an expansive growth pattern of the tumour, without any scirrhous changes. This finding indicates that gastric cancer in the elderly usually produces a localised tumour but not a diffuse tumour. Thus, local resection of the tumour by endoscopy is readily applicable for gastric cancer in the elderly, provided that the tumour penetration is limited to the mucosal layer.
The third feature was a high incidence of vascular and lymphatic involvement. Kitaoka et al. (1972) reported a positive correlation between the intestinal type and vascular involvement; 32.6% of the 475 patients with an intestinal adenocarcinoma also showed positive vascular involvement, whereas vascular involvement was present in only 18.9% of the 90 patients with diffuse carcinoma. As the intestinal type of gastric cancer is more frequent in the elderly, vascular invasion is also more frequent in the elderly than in the middle-aged patients.
The incidence of synchronous multiple cancer of the stomach has increased recently, and it now constitutes several per cent of all cancers (Moertel et al., 1957; Noguchi et al., 1985) . In our study, multiple gastric cancers were found in 7.69% of the elderly and this figure is significantly higher than in the middle-aged group. This increased incidence of multiple gastric cancers can be attributed to advances in diagnosis and to the changing age populations in Japan. Improved diagnosis has allowed us to detect minimal secondary lesions as well as primary lesions. The latter factor is obviously due to the increased number of elderly patients in the Japanese population. Gastric cancer in the elderly is usually the intestinal type, which is sometimes followed by multifocal carcinogenesis in a stomach with chronic, underlining atrophic gastritis.
The long-term prognosis of the elderly was poor when compared with the middle-aged patients in the present study. This poor prognosis for the elderly was evident not only in the overall population of patients, but in the patients who underwent a curative resection only. In addition, patients who died of causes other than gastric cancer were excluded from our prognostic analysis. Thus, we can conclude that the results obtained in this study were appropriate for evaluating prognostic differences between elderly and middle-aged patients. Similar results have been reported previously by other authors (Oohara et al., 1984; Bittner et al., 1985) . In general, the poor prognosis can be attributed to delays in the diagnosis and the aggressiveness of the tumour. However, our study cannot address those considerations because there was no difference in the tumour staging and the histological aggressiveness of the tumour between the elderly and the middle-aged groups. One possible explanation for the poor prognosis in the elderly is a weakened host-defence status. It is likely that, as patients advance in age, they have reduced tolerance to various kinds of stress, or sometimes to cancer growth (Schwab et al., 1989) . With respect to post-perative death within 30 days after surgery, the elderly showed a higher death rate than middle-aged patients. Post-operative infections, which greatly affect post-operative death in elderly patients, are a result of the reduced host defence mechanism. Another explanation for the poor prognosis in the elderly is a therapeutic bias: we are more reluctant to perform aggressive treatments such as extented resection, extensive lymph node dissection and strong chemotherapy in the elderly because they cannot tolerate those treatments as well as younger patients. Indeed, for elderly patients we have consciously refrained from extensive lymph node dissection and the chemotherapy that has been conventionally performed for patients under 70 years of age (Hagiwara et al., 1992) . Although recent advances in perioperative management have contributed greatly to an improved prognosis for the elderly to some degree, we must now realise that this is not sufficient. To further improve the prognosis for elderly patients with gastric cancer, advances in perioperative management and more careful surgical techniques will be required.
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